(Hypolytrum (Cyperaceae): taxonomic and nomenclatural notes, geographical distribution and conservation status of Neotropical species.) Hypolytrum (Mapanioideae) is a medium-size and Pantropical genus of Cyperaceae, closely related to Mapania, Principina, and Scirpodendron. In the Neotropics, it is found from southern Mexico to southern Brazil where it grows in the Atlantic and Amazon Forests and Cerrado vegetation. Most of the species are found in the humid and shady understory of forested habitats. Twenty-nine species are confirmed, nine of which are considered narrow-endemics and one is poorly known. Twelve species are classified under the conservation status of Critically Endangered or Vulnerable. A total of 130 types (holotypes, isotypes, lectotypes and isolectotypes) and 42 photos of types were checked and confirmed, and 22 synonyms were verified and accepted. Information about geographic distribution including new occurrences, habitat and diagnostic characters are also provided.
Introduction
Hypolytrum Rich. is a medium-sized Pantropical genus of Cyperaceae, mainly associated with the understory of forested areas but with some species from savanna-like vegetation (Goetghebeur 1998; Alves 2003) . Almost 60 valid names were cited for the genus by Govaerts et al. (2007) , and ca. 50% of them have been accepted by Alves et al. (2009 Alves et al. ( , 2014 for Brazil. This highlights the country's importance as a major player in the diversity and conservation as well as the understanding of the phylogeny and character evolution of this genus and allied groups.
Hypolytrum is placed in the subfamily Mapanioideae and a morphological alliance with Mapania Aubl., Principina Uittien and Scirpiodendron Zipp. ex Kurz. has been suggested by Goetghebeur (1998) and Bruhl (1995) . Phylogenies have shown high support for Mapanioideae combined with some morphological synapomorphies, but no clear evidence of the relationship among the four genera has yet been found (Muasya et al. 1998; 2000 Alves 2003; Simpson et al. 2003 Simpson et al. , 2007 . Members of Mapanioideae (which comprises less than 3% of the species of Cyperaceae) are clearly distinguished from members of other subfamilies by the flower arrangement, which has a controversial terminology (Simpson 1992; Goetghebeur 1998; Alves et al. 2001) .
Hypolytrum is recognized as having 2 (rarely 3), connate to free floral bracts (= hypogyneous scales, sensu Goetghebeur 1998), 2 styles and lack of silica bodies in the leaves (Koyama 1970; Goethghebeur 1998; Alves et al. 2002c; Alves 2003) and is organized in 4-3 sections (Koyama 1970; Alves 2003) . Plants are delicate to robust (0.2-2.3m tall) with sessile or pseudopetiolate leaves, central or lateral scapes (up to 14 per specimen or shoot of the rhizome), single spike to branched (up to 6 th order) inflorescence, clustered or isolated spikes (sometimes called spikelets) on the axis, and smooth to wrinkled, blackish to reddish achenes, with or without dots (Koyama 1970; Goethghebeur 1998; Alves 2003) . Alves et al. (2001) indicated that flowers are unisexual and organized in spicoids and each one has male and female naked flowers, surrounded by 2 floral bracts and an outer spicoid bract. A spike is composed of several congested spicoids and the inflorescence can have only one to hundreds of spikes. Because of this complex arrangement (flowers in spicoids, spicoids in spikes and spikes in inflorescences), it can also be called synflorescence.
For the Neotropical area, besides the taxonomic studies and new species described in Hypolytrum and Mapania, which is the only closely related genus that also occurs on the American continent (Koyama 1969 (Koyama , 1970 Simpson 1992 Simpson , 1996 Alves 2003; Alves et al. 2002a Alves et al. , 2002b Alves et al. , 2004 , important morphological evidence, evolutionary interpretations and information about diversity and geographical distribution have been published (Koyama 1966; Alves et al. 2000 Alves et al. , 2002c Alves et al. , 2003 Alves et al. , 2009 Alves et al. , 2014 Coan et al. 2008 Coan et al. , 2010 Rodrigues & Estelita 2009; Silva et al. 2014) .
The approach employed here provides updated information about species of Hypolytrum and their related names and types. Additionally, information on geographical distribution and habitat, conservation status based on categories of the IUCN (2012) and some diagnostic characters are also presented.
Methods
This study made use of extensive collections, which have been carried out by the authors over the last 15 years. They include samples from field expeditions all over Brazil, but especially along the coastal Atlantic Forest from the state of Pernambuco to Santa Catarina states and some areas in the Amazon Forest in the states of Acre, Amazonas, Roraima, and Tocantins states.
Samples collected have been primarily deposited at the UFP herbarium, with duplicates at CEPEC, INPA, NY, RB, SP, and SPF, among others. In addition, morphological and geographical data were collected from samples examined at the following herbaria : A, AAU, ALCB, ASE, B, BH,  BHCB, BKL, BM, BOLO, C, CAY, CEN, CEPEC,  CESJ, CVRD, DOV, EAC, EAN, F, FLOR, FR,  FURB, G, GH, GOET, GUA, HB, HBG, HBR,  HPZ, HRCB, HRR, HST, HTO, HUEFS, HUESB,  IAC, IAN, IBGE, INPA, IPA, JPB, K, M, MAC,  MBM, MBML, MG, MICH, MO, NY, P, PAD,  PEUFR, PH, PMSP, R, RB, RBR, RFA, RUSU, S,  SCZ, SI, SP, SPF, SPSF, STRI, TEPB, UB, UFG,  UFP, UPCB, US, VIES, W, and WU. Geographic distribution is based on the collections studied at the herbaria mentioned above and field trips in addition to information published by Alves (2003) , Alves et al. (2003 Alves et al. ( , 2009 Alves et al. ( , 2014 , Camelbecke et al. (2007) , Gómez-Laurito (1994 and Simpson (1998) . Conservation status follows the criteria adopted by the IUCN (2012). Under the "representative material examined", three samples are cited to express the range of distribution, habitats and morphological variation of each species.
Results and Discussion
Hypolytrum is here confirmed as a more diverse genus in the Neotropics with 29 of the 58 species cited by Govaerts et al. (2007) . It mainly occurs in the tropical areas from northern Central America (state of Veracruz-Llav, Mexico) to South America with a short extension into the subtropics (state of Santa Catarina, Brazil) Alves et al. 2009 Alves et al. , 2014 Camelbecke et al. 2003; Gómez-Laurito 1994 Simpson 1998 which is a key area to the diversity of the genus as a whole . Hypolytrum amplissimum, endemic to the Isla del Cocos (Costa Rica), is the only species that does not occur in South America (Gómez-Laurito 2003) .
The Amazon Forest and associated ecosystems, such as "tepuis" and coastal and high-elevation grasslands, house 16 species and most of them are restricted to the area, except for H. pulchrum and H. schraderianum, which are also found in the Atlantic Forest. The Atlantic Forest and associated ecosystems such as coastal sand dunes, "restingas", and sandy soil coastal "tabuleiros" hold 11 species and most of them are narrow-endemics. Only one species, H. rigens, grows in Cerrado vegetation.
Brazil has the highest diversity with almost all the species from South America represented in the country except for H. pallidiceps, which is known from the Guyana side of the Roraima Mountains on the border between Brazil and Venezuela. It is followed in number of species by Venezuela, Guyana, Colombia, French Guiana and Suriname. The most diverse area in the Amazon Basin is the Guayana Shield and surrounding areas (Simpson 1998; Alves et al. 2003; Camelbecke et al. 2007) .
The Atlantic Forest is clearly the center of diversity for narrow-endemic species of the genus in the Neotropics combined with few and small known populations -H. amorimii, H. bahiense, H. espiritosantense, H. glaziovii, H. glomerulatum, H. jardimii, and H. lucennoi In summary, this work updates the current knowledge of the diversity and geographic distribution of the genus with 29 species to the Neotropics, eight of them confirmed as endemic to the Brazilian Atlantic Forest, one of the hotspots of global biodiversity (Mittermeier et al. 2005) . Additionally, 130 types (holotypes, isotypes, lectotypes and isolectotypes) and 42 photos of types were examined and confirmed, and 22 synonyms were verified and accepted. It is endemic to shady and humid areas of lowland forest in the island of Cocos (Puntarenas, Costa Rica) in the Pacific Ocean and it is considered CR (Critically Endangered) based on the limited area of occurrence.
Hypolytrum amplissimum is morphologically related to H. amplum and H. schraderianum, but can be differenciated by the length of the tectriz bract (50-69 cm long) and the spicoid bract (1.9-3.4 mm long) besides having 2 floral bracts free. It was cited by Gómez-Laurito (2003) It is widely distributed in the Amazon Forest in the shady and humid understory of seasonally flooded forests and non-flooded forests up to 400 m alt (Alves 2003; Alves et al. 2003 Alves et al. , 2014 . It is recorded from Colombia (Vaupés and Amazonia), Venezuela (Bolivar and Amazonas), Guyana (Pomeron-Supenaan, Cuyuni-Mazaruni, and Potaro-Siparuni), Suriname (no specified locality), French Guiana (Saül), Brazil (Amazonas and Pará), and Peru (Loreto, Amazonas, and San Martin). It is considered LC (Least Concern) based on its wide distribution and large natural populations.
Hypolytrum amplum, H. amplissimum, and H.schraderianum are the most robust species with highly branched inflorescences growing in Central and northern South America. They also share the central scape and sessile leaves. H. amplum can be differentiated from the other two species by the length of spike (11-13 mm long), spicoid bracts (2.8-3 mm long), and floral bracts (2.5-2.8 mm long). It is another example of narrow endemism to the central part of the Atlantic Forest and limited to some patches of vegetation on sand dunes and hills in a short area along the coast of the state of Bahia, Brazil (Alves 2003; Alves et al. 2003 Alves et al. , 2014 . Hypolytrum bahiense is often found in the understory of open forests called "restingas" and sandy soil, coastal "tabuleiros", always close to the coast. It is considered CR (Critically Endangered) based on the small area of occurrence, few localities, and very small populations. It is one of the rare species of Cyperaceae with a sweet floral fragrance and is intensely visited by small bees.
Besides the central scape and sessile leaves, it has very narrow leaves (30-70 × 0.3-0.4 
Endemic to Brazil and restricted to the centralnorthern part of the Atlantic Forest usually in shady and humid areas. It is recorded from the states of Pernambuco, Alagoas, Bahia, and Espírito Santo, probably growing also in Sergipe and Paraíba based on the collections made close to the border of these states. It is considered VU (Vulnerable) based on the area of occurrence, few localities in fragmented forest and often medium to small-sized populations in the northern part of its distribution in the states of Alagoas and Pernambuco.
It has a pseudopetiole and central scape, and can be easily recognized by the linear leaves bullate in the middle. Bullate leaves can also be occasionally found in some specimens of H. stemonifolium (with elliptical and oblong leaves) and H. schraderianum and H. sylvaticum both with sessile leaves (Alves et al. 2002c Alves et al. 2004 ). Endemic and narrow-restricted to some populations in very shady and humid slopes of the central part of the Atlantic Forest in the state of Rio de Janeiro (Brazil) from 150-600 m alt. It is considered CR (Critically Endangered) based on the small area of occurrence, few localities and very small populations.
It has a central scape and sessile leaves and is easily distinguished by the acuminate leaf apex, tectriz bract (inflorescence bract) 3.5-4 cm long, clustered inflorescence, and achenes 2.2-3 mm long, wrinkled and reddish-dotted. It is sympatric with H. schraderianum and both species are robust and with long and wide leaves, but while H. glaziovii has a clustered inflorescence H. schraderianum has highly branched and lax one. The species is found on slopes of shady and humid submontane forest (850-1,000 m alt.) and it is considered CR (Critically Endangered) based on the restricted area of occurrence (known only from the type-locality) and very small populations.
Hypolytrum glomerulatum
Hypolytrum glomerulatum has a central scape and sessile leaves and shares, among the species from the same geographical area, a robust habit with H. lucennoi and H. schraderianum but differs by the conical shape of its inflorescence (vs. pyramidal shape) and clearly larger achenes (2.8-3 × 2.1 mm) than found in H. verticillatum (2.1-2.3 × 1.4-1.5 mm) and H. bahiense (1.5-1.7 × 1-1.2 mm). It shares clustered spikes at the end of the axes of the 1 st order branches of the inflorescence with H. bahiense which is a much more slender and shorter plant. Furthermore, it can be distinguished from H. bullatum and H. jardimii because of its lack of a pseudopetiole. The species has pseudopetiolate leaves and a central scape, being recognized by the oblong to seldom linear leaves (14-62 × 2-5.7 cm) with acuminate apex and a strongly scabrid keel of the floral bracts. Endemic to north-eastern South America in the Amazon Forest. It is well collected and found in non-flooded forests and in transitional areas from forest to savanna vegetation at 500-750 or seldom up to 1,000 m alt. Venezuela (Delta Amacuro and Bolivar), Guyana (Cuyuni-Mazaruni, Upper Demerara-Berbice and Potaro-Siparuni), Suriname (Nickerie, Marowijne and Brokopondo), French Guiana (Saint-Laurent Du Maroni and Cayenne), and Brazil (Amapá and Pará). It is considered LC (Least Concern) based on the area of occurrence and the size of its natural populations.
Hypolytrum jenmanii is easily recognized by the lateral (axillary) scapes in numbers from 2-3 to 12 in each specimen (or shoot of the rhizome). It is the only species in the Neotropics with a pseudopetiole, which is not in H. sect. Lancifolia because of the axillary scapes. Its pseudopetiole leaves and axillary scape, which are a unique combination among the Neotropical species of the genus. It is endemic to grasslands of the Guayana Shield from (250-)600-1,500 m alt. on sandy and rocky soil. It is found in Venezuela (Táchira, Bolivar, and Amazonas), Guyana (CuyuniMazaruni and Potaro-Siparuni), and Brazil (Roraima and Amazonas). It is considered LC (Least Concern) based on its distribution and large natural populations.
Hypolytrum leptocalamum has a central scape, sessile leaves and is closely related to H. pulchrum. It is mainly differentiated by the lax and 2 nd order branched inflorescences and partially connate floral bracts. Hypolytrum longifolium has a central scape and sessile leaves. It was cited by Koyama (1970) and Govaerts et al. (2007) with four subspecies mainly based on vegetative attributes (H. longifolium subsp. longifolium, H. longifolium subsp. nicaraguense, H. longifolium subsp. rubescens, and H. longifolium subsp. sylvaticum). All four taxa were considered to be at the species level by Alves et al. (2009 Alves et al. ( , 2014 . Alves (2003) added a statistical approach to some differences among the four species related to color and size of the leaves, inflorescences arrangement, and size, surface, and apical shape of the achenes. Hypolytrum longifolium is also morphologically similar to H. laxum and H. spaherostachyum, which are distinguished by the size of the plants (scape and leaf length), arrangement of the rhizome and size and surface of the achenes. It grows from Central America (Mesoamerica) to northern South America (Amazon Forest), more common on the Caribbean coast than the Pacific (Costa Rica, Panama and Colombia) and up to 500 m alt. It can be found in the understory of non-flooded and flooded forested areas in Mexico (Veracruz-Llave, Tabasco, Oaxaca, and Chiapas), Belize (Belize, El Cayo, Stann Creek, and Toledo), Guatemala (Petén), Honduras (Atlantida, Colón, and Gracias a Dios), Nicaragua (Atlantico Norte, Atlantico Sur, and Rio San Juan), Costa Rica (Limón and Puntarenas), Panama (Colón, Panamá, and Darién), Colombia (Chocó, Bolivar, Antioquia, Santander, and Vaupés), Venezuela (Zulia, Delta Amacuro, Trujillo, Barinas, Táchira, and Amazonas), Guyana (Pomeroon-Supenaan), Suriname (Marowijne), and Brazil (Amapá, Amazonas and Pará). It is considered LC (Least Concern) based on its wide distribution and large natural populations.
It has a central scape, sessile leaves and is morphologically similar to H. rubescens. It can be recognized by the leaves (45-90 × 1.4-3.6 vs. 13-40 × 0.82.7 cm in H. rubescens) and cataphylls partially (vs. totally) creamy-reddish on the abaxial surface and achenes (2.4-3.4 vs. 1.9-2.4 mm long) reddish-dotted (vs. non-dotted). Alves (2003) proposed the reestablishment of H. nicaraguense and stressed the differences compared to H. rubescens, H. longifolium, and H. sylvaticum. Koyama, 1970) .
Endemic to northwestern South America in the Amazon Forest. It is well collected and found in non-flooded forested areas in Colombia (Guainía and Vaupés), Venezuela (Bolivar and Amazonas), Guyana (Cuyuni-Mazaruni and Potaro-Siparuni), and Brazil (Amazonas). It is considered LC (Least Concern) based on the area of occurrence and the known natural populations.
Hypolytrum nudum has axillary scapes and can be recognized by the sessile leaves, inflorescences branched up to 2 nd order, and achenes 4.5-5.5 mm long with a spongy apex. Endemic to shady and montane areas (700-1,200 m alt.) on Tepuis and eastern Andean slopes in the Amazon Basin. It is known from a few samples collected in remote areas, which give insufficient support for an accurate assessment of the conservation status for the species. It is recorded from the Guyana (Cuyuni-Mazaruni) side of the Roraima Mountain Plateau, which is on the border with southern Venezuela and northern Brazil where it probably also grows. It is also known from a single locality in Peru (Amazonas).
It has a central scape, sessile leaves and resembles H. puchrum but can be recognized by the membranaceous and curved leaves (vs. rigid and erect), and 4-5 mm long spikes (vs. 8-35 mm long). Endemic and narrow-restricted to some populations in transitional vegetation from nonflooded forest in Serra dos Carajás (state of Pará, Brazil). This area is unique for its rocky soil with high levels of iron and several endemic species . It is considered CR (Critically Endangered) based on the small area of occurrence (type locality and surroundings), lack of information on the size of populations, and highly intense explotation of mineral sources in the area.
It has a central scape, sessile leaves and is morphologically similar to H. supervacuum. It can be recognized by the branched inflorescence and having each spicoid with 3 connate floral bracts and 3 staminate flowers and reddish-dotted achenes.
Representative material examined: BRAZIL. Pará: Marabá, Serra dos Carajás, 28.VI.1976 , R. Ribeiro 1408 (IAN, MO), 6 km SE of AMZA camp N-l, 19.V.1982 , C. Sperling et al. 5766 (INPA, K, MG, NY), Serra Norte, 30.V.1983 , A. Silva et al. 1357 Koyama 1970) .
Endemic to Brazil in Cerrado vegetation and usually found associated with rocky outcrops (locally called "Campos Rupestres") from 600 to 1,300 m alt. It is one of the few species of the genus in the Neotropics that grows outside forest domains. It is found in the states of Bahia, Goiás, Maranhão, Minas Gerais, Piauí, and Tocantins. It is considered VU (Vulnerable) because of the intense expansion of agriculture and mining activities in the Brazilian Cerrado and the medium size of the known populations. Koyama (1970) considered H. rigens as a synonym of H. pulchrum which was not accepted by Alves (2003) and Govaerts et al. (2007) . Both species are morphologically similar but H. rigens can be recognized by the panicle-like inflorescence and free floral bracts, besides the often occurrence of pseudoviviparism and a stoloniferous and highly-branched rhizome. Koyama 1967) .
Endemic to northwestern South America in the Amazon Forest and well collected and found in non-flooded forest areas in Colombia (Guainía and Vaupés), Venezuela (Delta Amacuro, Táchira, Bolivar, and Amazonas), Guyana (CuyuniMazaruni and Upper Demera-Berbice), and Brazil (Amazonas, Pará, Rondônia, and Roraima). It is considered LC (Least Concern) based on the area of occurrence and the known natural populations.
Hypolytrum rubescens can be recognized by the leaves and cataphylls creamy-reddish on the abaxial surface and achenes (1.9-2.4 mm long) not reddish-dotted and longitudinally wrinkled. Alves (2003) proposed the reestablishment of H. rubescens and reinforced that the citation to Panama by Koyama (1970) and Simpson (1998 Alves et al. 2004 ).
Hypolytrum schraderianum is the most widely distributed and the most collected and common species of the genus in the Neotropics. It is also the only example in Neotropical Hypolytrum of a clear disjunction in forested areas between the Amazon and Atlantic Forests. It is found from southern Central America (Panama) to southern Brazil in shady and humid understory often in seasonally flooded forests up to 900 m alt. It is recorded from Panama (Colón), Colombia (Chocó, Antioquia, and Vaupés), Venezuela (Bolivar, and Amazonas), Guyana (Barina-Waine), French Guiana (Saint-Laurent Du Maroni), Brazil (Amazonas, Bahia, Espírito Santo, Minas Gerais, Pará, Paraná, Pernambuco, Rio de Janeiro, Roraima, Santa Catarina, and São Paulo), Ecuador (Napo and Pastaza), and probably also in Peru and Suriname. It is considered LC (Least Concern) based on its wide distribution and large natural populations.
Hypolytrum schraderianum is part of a group of robust species with a central scape and sessile leaves. It has a highly-branched and pyramidal inflorescence and can be confused with H. amplissimum, H. amplum, H. lucennoi, and H. verticillatum. The number of branches on the 1 st node (4-6) distinguishes it from H. verticillatum (14-18 branches) and the spikes not clustered at the end of the axis from H. lucennoi (clustered). The length of the tectriz (16-36 cm long) and floral bracts (1.3-2.1 rarely 2.4 mm long and connate at least partially) differentiate H. schraderianum from H. amplissimum (50-68 cm long; 2.5-3.2 mm long and free, respectively). Finally, it has shorter spikes (3.5-7 mm long) and spicoid bracts (1.2-1.8 rarely 2.5 mm long) compared to H. amplum (11-13 mm long and 2.8-3 mm long, respectively). Koyama 1970) .
Endemic to the Amazon Forest and found in flooded forests and often close to black-water (acid) streams (locally called "igarapés") on white-sand soils. It is cited to Colombia (Amazonia), Venezuela (Delta Amacuro, Bolivar, and Amazonas), Brazil (Amazonas, Pará, and Roraima), and Bolivia (Pando). It is considered LC (Least Concern) based on the area of occurrence and the known natural populations.
Hypolytrum sphaerostachyum has a central scape, sessile leaves and is morphologically similar to H. laxum. Both species are often misidentified because of the similar habit but it can be recognized by the lightly scabrid keel of the floral bract (vs. strongly scabrid in H. laxum) and non-dotted achene with acute apex (vs. reddish-dotted and contracted apex). Endemic to the northern part of the Amazon Forest and almost restricted to the Guayana Shield where it is often associated with sandy patches in non-flooded forested areas. It is recorded from Venezuela (Amazonas), Guyana (Upper TakutuUpper Essequibo), Brazil (Amapá, Amazonas, Pará, and Rondônia), and probably also occurs in French Guiana, Suriname, and Bolivia. It is considered LC (Least Concern) based on the area of occurrence and the known natural populations. Alves (2003) indicated the isotypes at B, BM, G and M based on the locality, collector and the handwriting of the author of the species. Hypolytrum supervacuum has a central scape, sessile leaves and can be misidentified as H. paraense, H. pulchrum and H. rigens. However, it is recognized by the leaves (30-70 × 0.7-0.9 cm), lax inflorescence, elliptical achenes 2.3-3 mm long, and lack of pseudoviviparism. in large and dense populations in permanently to seasonally flooded forest with dark-ferruginous water in sand dune vegetation called locally "restingas". It is considered VU (Vulnerable) because it is endemic to one of the most fragile vegetation types of the Atlantic Forest along the Brazilian coast with the highest level of destruction and pollution of the natural habitat from human occupation. Hypolytrum verticillatum has a central scape, sessile leaves and shares the robust habit and highly branched inflorescence with H. lucennoi and H. schraderianum among other species from the Atlantic Forest. However, H. schraderianum also grows in seasonally flooded areas, the species
